Mid-Cretaceous thrust belt deformation is well documented and was broadly coeval with arc magmatism, involving the emplacement of west-directed thrust nappes over a structurally intact and relatively unmetamorphosed basement. The presence of inverted metamorphic isograds beneath thrust faults indicates that hot metamorphic and plutonic rocks were translated over a relatively cold basement. In this paper, we describe the general stratigraphy and broad structural geometry of metamorphic rocks from the Ketchikan area that include the Alexander and Taku terranes and Gravina sequence. U-Pb zircon geochronologic data and a relative structural chronology allow us to establish the timing of deformation in relation to isotopically dated plutons. Furthermore, by establishing the structural setting of syntectonic and posttectonic plutons and with the use of zircon geochronology, we are able to establish the absolute timing and tectonic setting of thrust belt evolution. Stratigraphic correlations, regional structure, and U-Pb zircon geochronology, discussed in detail by Rubin and Saleeby [1991a, b, c] , are summarized below. The data presented in this paper are based upon derailed geologic field mapping along the shorelines and ridges of Cleveland Peninsula, Revillagigedo, Annette, Gravina, and smaller adjacent islands Tables 1 and 2 Metaplutonic Complex. Metamorphosed gabbro, diorite, and plagioclase and quartz porphyritic granodiorite underlie much of southwestern Cleveland Peninsula (Figure 2 ). Plagioclase and quartz porphyritic granodiorite occurs as homogeneous, massive to foliated bodies containing oligoclase, quartz, interstitial microperthite, and minor hornblende. Hererogenous bodies of foliated and layered diorite, quartz diorite, and gabbro consist of texturally varied, fine-to medium-grained plagioclase, hornblende, biotite, and minor quartz. The widespread foliation is defined by micas and mafic phases. Minor hornblendite and clinopyroxenite sills and dikes display complex intrusive relations with the diorite and granodiorite. Interlayered foliated dikes and sills of diorite and gabbro are cross cut by porphyritic intrusive bodies. The quartz porphyritic and diorite plutonic rocks intrude screens and septa of foliated augite-phyric metabasalt and marble that are part of the Descon Formation. All intrusive units are, in turn, crosscut by leucogabbro and diorite pods and sills and by quartz and feldspar veins. Zircon from a foliated metadiorite dike yields a U-Pb age of 445 + 8 Ma (sample 2, Tables 1 and  2 ). The metaplutonic rocks exposed on Cleveland Peninsula are similar in composition, texture, lithology, and intrusive relations to metaplutonic rocks exposed to the west across which we informally call the Gravina sequence in southern southeastern Alaska. The sequence is exposed along the eastern margin of the Alexander terrane in much of southeast Alaska. Near Ketchikan, the Gravina sequence consists of two distinctive members; however, stratigraphic thickness is uncertain due to complex deformation. On Cleveland Peninsula, the lower contact of the Gravina sequence is a thrust fault with the lower Paleozoic rocks of the Alexander terrane ( Figure 5 ). There, the Gravina sequence has an approximate structural thickness of 15 km. The lower member consists of argillite, calcareous argillite, waterlaid coarse pyroclastic deposits, tuff, lavas, and minor intrusive rocks. Pyroclastic volcanic deposits dominate the lower member on Cleveland Peninsula and contain massive to pillowed flows and flow breccia, commonly with clasts that are angular to subangular in shape. The age of the lower member is poorly constrained and, on the basis of lithologic and stratigraphic similarities with Upper Jurassic strata exposed on Gravina Island [Berg, 1973] , the lower member on Cleveland Peninsula is interpreted as Late Jurassic in age.
The upper member consists of argillite, tuff, slate, and conglomerate and is well exposed on Cleveland Peninsula, Revillagigedo, Gravina, and adjacent islands. The lower contact of the member is not exposed; however, locally the upper member overlies both the lower member of the Gravina sequence and unconformably overlies the upper Paleozoic and lower Mesozoic Alava sequence. The upper contact is a thrust fault with adjacent terranes. Lithologic units consist of argillaceous and tuffaceous turbidires and pebble to cobble conglomerate, with a total structural thickness of 900 m. Conglomerate beds occur in a distinctive mappable horizon, exposed between southeastern Cleveland Peninsula and southeastern Revillagigedo Island. Clasts in the conglomerate yield U-Pb zircon ages of 154 Ma to 158 Ma [Rubin and Saleeby, 1991c] . These Late Jurassic ages for the granitic clasts provide a maximum age for deposition. Based on geologic relations with similar strata exposed to the north and sparse fossil data in the Ketchikan area [Berg and Cruz, 1982] , an Early Cretaceous age is inferred for the upper member Interstitial gabbroic pods and lenses are present in the hornblendite. Plagioclase from the gabbro is extensively saussuritized. Zircon from gabbro pods and veins within hornblendite in the Union Bay Ultramafic Complex (Table 1) yield discordant 238U-206Pb ages ranging from 84.7 to 88.1
Ma (sample 4, plutonic bodies. Older fabrics record ductile southwest-vergent folding and faulting and regional metamorphism, whereas younger fabrics are characterized by crenulation cleavage and thrust faulting and associated folding. Structural style varies along the strike of the orogenic zone and between structural levels due to changes in rock type, overall metamorphic grade, and proximity to plutonic rocks. Cross sections cannot be rigorously balanced due to (1) changes in bulk-rock volume, (2) the presence of ductile strain and associated plastic flow, and (3) the absence of exposed step-up angles along thrust faults.
First-Generation Mid-Cretaceous Thrust Faults
The lowest thrust sheets consist of lower Paleozoic schist, marble, and metaigneous rocks of the Alexander terrane (Figures 3a and 3b) . Mid-Cretaceous shortening was accommodated through the development of crenulation cleavage and is best exposed near Naha Bay along the northwestern shore of Revillagigedo Island (Figure 2 ). This fabric is defined by mesoscopic, northeast trending spaced cleavage (S2), S 1-S2 intersection lineation (Llx2), and associated west-to northwest-vergent asymmetric kink folds (Figure 1 lb) . The cleavage forms small-scale folds in phyllite, whereas in massive metavolcanic rocks a planar widely spaced cleavage is present (Figure 1 lb) [Rubin and Saleeby, 1991c] . Following deposition of the Gravina sequence, zoned mafic and ultramafic complexes were emplaced into the Alexander terrane on Duke and Annette Islands (e.g., the Duke Island ultramafic complex) and the Gravina sequence (e.g., the Union Bay ultramafic complex) and are present as numerous smaller bodies that intrude adjacent terranes. These enigmatic bodies form a linear belt parallel to the Gravina sequence along the eastern edge of the Alexander terrane and may have been emplaced during the onset of mid-Cretaceous deformation, possibly in an extensional setting. After deposition of the Gravina sequence and after the emplacement of the zoned ultramafic complexes, significant mid-Cretaceous deformation and metamorphism affected these rocks and their basement components. Igneous activity and deformation were broadly coeval, suggesting an intra-arc setting. Mid-Cretaceous rocks exposed at the surface today were formed in middle crustal levels of a continent-margin arc and were involved in tectonic reworking of an older crustal boundary between the Alexander terrane and the western margin of North America. Most penetrative deformation occurred where structural reactivation of differing basement components, such as the Alexander terrane and the Kah Shakes sequence, resulted in complex fault geometries. Emplacement of the early Tertiary tonalitic to granitic plutons followed mid-Cretaceous crustal shortening and uplift. These data clearly indicate that deformation and magmatism were integral parts of the ongoing tectonic evolution of a convergent continental margin and did not result from a shortlived collisional event. Because crustal shortening was broadly contemporaneous with arc magmatism, the subduction of oceanic lithosphere played a major role in crustal shortening in a noncollisional setting. During the evolution of the orogen, mid-Cretaceous magmatic processes thermally weakened and allowed compressional failure of the overriding continental plate.
